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(57) Abstract 

Oxygenic heterocyclic derivatives of general formula (I), salts thereof, and solvates or hydrates of those [wherein R' is formula fill 

{ tT m ?t - S n"f K „ a '^ ° F the ' ikC) ° r 0,6 ,ike: * is C ' ^ ° r «■« like = * «» H or formula Jit) (wherein R 5 Tc -C 
allcyl); and A a C, -C, alkylene or the l.ke]. These compounds exhibit a potent inhibitory activity against cysteine proteases such as calpain' 0 
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$^llcJ:e)^Lfc&K^^fg3ft* (III)*. m<t**U>. 1, 2 
n?7>\ ftfifcifvk 7-fe h-h'^k Ml^>ll©WJ£&$lc&fl?U t°>J 
-*K (R 6 CO) 2 OT«;*ft5Ito*to*KJ&3tf.5<^ _hfH^ CVIDTflg 

«5 (III)«> yXH>^Df7- tf^LT3fi^liiFStt*^t-o R 3 

0 

II 

# R 5 _ c _ (R6 {4Ci ~c,o©T;i/*;us^-f) ©tt&#i (Vll)tt, 
•>*tM >7of 7— tfKWLT»^PIS^*^t^M*tttl5SISHl!|[{*: (III) 
O^DK7v/<!:Uffl^5:i*<T*S. -ffc^l (VII)£0.P£4 

tit, MTO*£«iR$nfc»* ^ftrtoiMKc^ofjgickO^^icffi 
ttftWte"P*5^»*a[*Sim^«* (III)*<il8B$tiT< 5„ 
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(III) 



mm. -ttittfifik i/o 9 m sssu ttsi^Hu HSWflKjB^&n** 

$svzttftv'i*Zo femm\\zLx*7T><o&iumLisftD%®%<»ti'7* 
>\s*K%ttx\>&\\ imu&*&>mu ttett&mu mmowtizm 



#I<!:LT> — Itt^li— 0*0. 0 1~1 0 0 Omg, BtKttO. 1-100 

omgu*5*<, mm. muz*.*) m&mrni- s - £>ic#£ u\> 
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mfc-~am.(D*mmMtt, -hic 1 ink t^immmm^^r -uiz 2 *> 

§0. 0 0 1-1 0 Orng, &£l<ttO. Ol-lOOmg^S^xlirpI 



m 

(3S) - 3- ( (S) -2-^^f*/-f^T5y-4-y^ 

'<i"j;U7$/) KD77; 

(3S) -3- ( (S) -2-t e r t - 7 h + ^l^/ur * y - 4 - y 
*;U/<l/U*7$>0 -2-fh 7 tKD77^3. 0 4g$4££®ttb* 
*^^»xf-;U»«3 5ml <C»^LTSfiT?4 5#$#L*:&, fc*g£Mff 
®4Lfco &iotlt:milZmb/1'y> l 0 0m l J j j\, 

^oUK3. 0 7ml *>«fctfh 11x^7^2. 7 0 m ]«fc o Ifi t - 
mmWLfzm, 0. 5gt5£i£&7}<8 Omlfc U TkJfclfrft 

«MHfl*i|jlU tttt««tUS6Cril9 4. 6 4 g*#fc. 

: 9 7 % 

NMR (CDC Is , 5) : 0. 8 0 - 0. 9 5 (m, 9 H) , l . 2 5 (m 
, 2 6H) , l. 5 0-1. 7 3 (m. 5 H) . 2. 15-2. 3 8 (m, 3H 
). 2. 6 2 (m, 1H), 4. 2 7 (m, 1 H) , 4. 3 8 - 4. 6 2 (m, 
3H), 6. 47 {d, J = 8. 3Hz, 1 H) , 7. 59 (d, J = 7. 3H 
z. 1 H) . 



36091 (3S) - 3- ( (S) - 2 -^ytTUSUUTi J -A-** Jl 

4& 
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mm 

mmUT'®t>fttz (3 S) - 3- ( (S) -l-*<-r9T-hJ4)\,7lJ- 
4-J3-Jl><UV Jl>7 i J) - 2-fh7tKa77>/>l. 98g£f-f^t 
F'D77>3 0 Om 1 8*C£#J|JU 1. 0 m o 1 / J ©7K*4b 

^vr^i/T^-*?^ omi^o^ t> ittftiL^o -6 8ict»i. 5B# 

s 1 smmwtfr 10 0ml ^-Jn^^o W*»*£Jft U 7WI£S1&x-f ;Kr 2 0 

£#$l&it&U 2. 5 4 g^&n^o dti 

;W -eflWKLx iWtoo. 9 3 g£*#fco 
: 4 7 % 
US : 7 9 ~ 8 2 T; 

IRCKBr, cm -1 ) : 3 3 0 0, 1 6 3 7, 1 5 4 3. 

NMR (CDC 1 s . 8) : 0. 9 0- 1. 0 3 (m, 9H) , 1. 2 5 (m 
, 2 6 H) , 1 . 4 5 - 1. 7 0 (m, 5 H) , 1 . 7 0 - 1. 9 5 (m, 2 H 
), 2. 10-2. 2 2 (m, 2 H) , 2. 2 0 - 2. 5 0 (m, 1 H) . 3. 
78-4. 18 (m, 2H), 4. 2 0 - 4. 6 0 (m, 2 H) . 5. 12-5 
. 1 8 (m, 1H). 6. 13 (d, J = 8. 4 Hz, 0. 6 H) , 6. 2 2 ( 
d, J = 8. 3Hz, 0. 4H), 6. 77 (d, J = 8. 4Hz, 0. 6 H) 
. 6. 8 2 (d, J = 7. 0Hz, 0. 4 H) . 

i fc.fc tmmm 1 1 mm^x-m^ k> . umm 2 ~ 7 <Dit&b*w& 1 

(3S) - 3- ( (S) - 2- Kx £ / -OUT ~ J - 4- 
V)l7i J) -2-fh7t Kn77/-;b (M- l©^fef^3 1) 
I R (KB r, cm' 1 ) : 3 2 7 9, 1 6 4 9, 1 5 5 8. 
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NMR (CDC 1 3 , 6) : 0. 8 6 - 0. 9 6 (m, 911) , 1. 2 5 (m 
, 1 6H) . 1. 5 2 - 1. 6 7 (m, 511) , 1. 8 3 (m, 1 H) , 2. 1 
6-2. 2 2 (m. 2H) , 2. 3 4 (m, 1 H) , 3. 8 6 (m. 0. 6 H), 
. 4. 0 1-4. 5 1 (m, 3. 4 H) , 5. 2 4 - 5. 3 3 (m, 1 II) , 6 
. 0 8-6. 17 (ra, 1H), 6. 7 1-6. 7 3 (m, 1 H) . 

mmm3 (3S) - 3- ( (S) -4->f;l--2-^>^f*y^;l/7i; 
Slit 

Stj&: 9 9~1 0 IV 

I R (KB r, cm") : 32 98, 1636, 1543. 

NMR (CDC 1 3 , 6) : 0. 81-1. 05 (m. 9 H) , 1. 25 (m 
, 2 2H) . 1. 4 2 - 1. 7 3 (m, 5 H) ,1.83 (m, 1 H) , 2. 1 
2-2. 2 3 (m, 2H) , 2. 3 0 (m, 1H) , .3. 0 4 (m, 0. 3 H) 
. 3. 5 7 (m, 0. 7H), 3. 8 9 (m. 0. 7 H) , 4. 0 2 (m. 0. 
3H), 4. 12 (m, 1H), 4. 2 3 - 4. 5 3 (m, 2 H) , 5. 27 ( 
s, 0. 3H), 5. 33 (d. J = 4. 3Hz, 0. 7 H) . 5. 97 (d, 
J = 8. 0Hz, 1H), 6. 53 (d, J = 8. 4Hz, 0. 3 H) , 6. 6 
1 (d, J = 8. 3Hz, 0. 7 H) . 



(3S) -3- ( (S) -l-^^T-hJJfrTlJ-A-tl-fV 

mm 

Mj& : 9 4 ~ 9 6 °C 

I R (K B r , cm"') : 3 4 1 4, 3 2 9 7, 1 7 1 5, 1 5 4 3. 

NMR (CDC Is , 6) : 0. 8 1-1. 0 1 (m. 9H), 1. 2 5 (m 
. 2 4 H) , 1 . 4 0 - 1. 8 0 (m, 5 H) , 1 . 8 5 (m, 1 H) , 2 . 1 
0-2. 2 3 (m, 2H) , 2. 3 2 (m, 0. 6 H) , 2. 4 1 (m, 0. 4 
H) , 3. 8 3 (m,. 0. 6 H) , 4. 0 2 (m, 0. 4 II) , 4. 10 (m, 

50 



WO 98/04539 PCT/JP97/02598 

1H) , 4. 3 1 (m, 1H), 4. 4 3 (m, 1H) , 5. 2 7 (s, 0. 4 

H) . 5. 32 (d, J = 4. 6Hz, 0. 6 H) , 6. 01 (d, J = 8. 2 

Hz. 1H), 6. 5 7 (d, J = 7. 5 Hz, 0. 4 H) . 6. 6 4 (d, J 
= 8. 3Hz, 0. 6H) . 

(3S) -3- ( (S) - 4 2 -Or 9 9 7*) 4 )17 i J 
'<U*)JU7i /) - 2-fh7t Ko77y-^ <M- 1 <Z>{b£4Jj#^ 3 7) O 

I R (KB r, cm" 1 ) : 3 2 9 6, 1 6 3 9, 1 5 4 3. 
NMR (CDC 1 s , d) : 0. .8 5 - 0. 9 5 (m. 9 H) , 1. 2 5 (ra 
, 2 8H), 1. 5 5 - 1. 6 3 (m, 5 H) , 1. 8 5 (m, 1 H) , 2. 1 
4-2. 4 1 (m, 3H), 3. 87 (m. 0. 3 H) . 4. 0 1-4. 31 ( 
m, 1. 7H) . 4. 4 2 - 4. 6 0 (m, 2 H) , 5. 2 7-5. 3 1 (m, 
1 H) , 6. 2 8 - 6. 5 0 (m, 1 H) , 7. 7 3 - 7. 7 5 (m, 1 H) . 

Hffl?#|6 (3S) - 3- ( (S) -4->^l/-2-fh7f«>m->^ 
«7;;A'i/ij;i,7;y) - 2-f Fu->vJ-)l <M- 1 ©<fb£«S 
S-^4 4) ©SSjjg 

IRCKBr. cm"') : 3 4 1 0, 3 3 0 1, 1 6 9 6, 1 6 4 9, 1 5 4 

3. 

NMR (CDC 1 s , 6) : 0. 8 3 - 0. 9 8 (m, 9 H) , 1. 2 5 (m 
. 2 2H). 1. 4 3 - 1. 7 0 (m, 5 H) , 1. 7 0 - 1. 9 5 (m, 1H 
), 2. 2 3 - 2. 5 2 (m, 1 H) , 3. 8 9 (m, 0. 7 H) . 3. 9 5- 
4. 2 4 (m, 5H) . 4. 3 4 (m, 1 H) , 4. 5 0 (s, 0. 3 H) . 5 
. 2 2 - 5. 4 4 (m, 2 H) , 6. 72 (d, J = 7. 7Hz, 1 H) . 

WS&Wl (3S) -3- ( (S) -2-^\+-9'xv';Ux;U^^.^T$y.-4- 
/ J-)W< 1/ V JIT i J) -2—r h7k V'ay^J-jl (^- l©<b^fe#^5 
6) ©Slit 
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IRCKBr, cm"') : 3 3 3 7, 1 6 4 7, 1 5 4 3. 
NMR (CDC 1 3 . 6) : 0. 8 5 - 0. 9 8 (m, 9 H) . 1. 2 3 - 1 
. 4 7 (m, 2 9H), 1. 56-1. 61 (m, 211), 1. 78-1. 88 
(m, 2H) , 2. 9 4 - 3. 0 3 (m, 2 H) , 3. 88-4. 21 (m, 4 
H) , 4. 2 5 - 4. 5 3 (m, 1 H) , 5. 2 4 - 5. 3 4 (m, 1 H) , 6 
. 4 4 (m, 0. 6 H) , 6. 7 5 (m, 0. 4 H) . 



(2S, 3S) -2-7* H + ( (S) - 2 -^7*f-**7 7 

H-t 1 5 0) V>W& 

mmix-n^ntz o s) - 3- ( (s) -2-^-7?rt> ja>vtxj- 

f-U>5 0ml fcj8tt>LT2Ma?&iPU 4 - >V 7^7 ^ J t°'J >? > 1 2 5m 
g fccfc UM7mWt 0 . 0 9 7 ml »^./Co MfiT* 3 KfM# L 0 . 5 U 

2 0 g^f^ 0 
W : 6 2 % 

: 1 2 7 ~ 1 2 8 V 
I R (KB r, cm" 1 ) : 3 2 9 7. 1 7 5 0, 1 6 4 2,1 5 4 5. 
NMR (CDC Is . S) : 0. 8 2 - 0. 9 8 (m. 9 H) , 1. 2 5 (m 
. 2 6H), 1. 4 3 - 1. 7 0 (m, 5H), 1. 8 3 (m. 1 H) , 2. 1 

3 (s, 3H), 2. 20 (t, J = 7. 2Hz, 2 H) , 2. 32 (m, 1H 
) , 3. 9 7 (m, 1H) , 4. 1 4 (m, 1 H) . 4. 4 0 (m, 1 H) , 4 
. 55 (m, 1H) , 6. 0 1 (d, J = 8. 1Hz. 1 H) , 6. 17 (d, 

J = 4. 6 Hz, 1H) , 6. 6 6 (d, J = 8. 6 Hz, 1 H) . 
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wm 8 1 nmo^mz-x *> , mm 9 ~ 1 4 <D^^mm itz 0 ei>\ * 

9mm 9 (2S. 3 S) -2-7-1? h*;>-3- ( (S) -2- Kx*y-r;b 
14 1) ®S!!&. 

NMR (CDC I. , <5) : 0. 8 6 - 0. 9 6 (m, 9 H) , 1. 2 5 (m 
, 1 6 H) . 1 . 5 6 - 1. 6 5 (m. 5 H) , 1 . 8 4 (m, 1 H) , 2 . 1 

2 (s, 3H) , 2. 16-2. 2 2 (m, 2 H) , 2. 3 2 (m, 1 H) , 3 
. 9 5 (m, 1 H) , 4. 1 1 (m, 1 H) , 4. 4 2 (m, 1 H) , 4. 5 8 

(m, 1H) , 6. 0 0 (d, J = 8. 0Hz, 1H) , 6. 1 8 (d, J = 4 
. 7Hz, 1H). 6. 64 (d, J = 6. 6Hz, 1 H) . 

HSfe^JlO (2S, 3 S) - 2 -7-tr 3 - ( (S) -4-/^-2 

Ultf 14 4) ©Silit 

1 2 9~1 3 0t 

I R (KBr, cm"') : 3 2 9 7, 1 7 4 8, 1 6 4 2, 1 5 4 5. 

NMR (CDC 1 s . <5) : 0. 7 8 - 1. 0 5 (m, 9 H) , 1. 2 5 (m 
, 2 2 H) , 1 . 4 2 - 1. 7 0 (m, 3 H) , 1 . 7 0 - 2. 0 0 Cm,' 2 H 
), 2. 05 (m, 1H), 2. 07 (s, 3 H) , 2. 18 (t, J = 6. 9 
Hz, 2H) , 2. 3 3 (m, 1H) . .3. 9 5 (m, 1 H) , 4. 11 (m, 
1H) , 4. 4 5 (m, 1H), 4. 5 5 (m, 1 H) , 6. 0 4 (d, J = 8 
. 0Hz, 1 H) , 6. 38 (d, J = 4. 5Hz, 1H), 6. 6 9 (d, J 
= 8 . 4 H z , 1 H) . 

nnmi 1 (2 s. 3 s) - 2 - th? h+->- 3 - ( (s) - 2 -^tf* 

J 4hTi J- 4 -yf-;l»*UU;U7$ J) fF7t KD77>(i-2©jk^ 
4»*f 1 4 5 ) (DWk 

S3 
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& : 1 3 7 V 

IRCKBr. cm"') :3 2 9 7, 1 7 4 8, 1 6 4 2, 1 5 4 3. 
NMR (CDC I s , 5) ; 0. 78-1. 01 (m, 911) , 1. 25 (m 
, 2 4H) , 1. 4 2 - 1. 7 0 (m, 5H) ,1.83 (m, 1 II) , 2. 0 
9 (s, 3H), 2. 20 (t, J = 7. 0Hz, 2 H) , 2. 35 (m, III 
) , 3. 9 5 (m, 1 H) , 4. 1 3 (m, 1 H) , 4. 4 0 (m, 1 H) , 4 
. 55 (m. 1H), 5. 9 1 (d, J = 8. 3Hz, 1 H) , 6. 17 (d, 
J = 4. 6 Hz, 1H), 6. 57 (d, J = 1 0. OIIz, 1 H) . 



12 (2S, 3S) -2-T-bN + ->-3- ( (S) -4-/1-JI-2 

i5i) omm 

NMR (CDC Is , 6) : 0. 8 5 - 0. 9 6 (m, 9 H) . 1. 18-1 
. 3 9 (m, 3 OH), 1. 4 8 - 1. 8 2 (m, 4 H) , 2. 12 (s, 3H 
) , 2. 16-2. 3 4 (m, 3 H) , 3. 9 3 (m, 1 H) , 4. 1 2 (m, 
1 H) . 4. 2 5 (m, 1 H) , 4.4 3 - 4. 5 8 (m, 1 H) , 6. 0 5 ( 
d, J = 8. 3Hz, 1H). 6. 17 (d, J = 4. 6Hz, 1 H) , 7. 1 
5 (d, J = 6. 9Hz, 1H) . 

WtmiZ (2S, 3 S) - 2-7-fe h*5/- 3- ( (S) -4 
-f h^fi'/l't+^^W-yl/Ti ;/<l^'J^7 ; fh7fcKo77> ( 
2 0{b£%#^ 15 8) <Dm.it 
m& : 1 1 4 - 1 1 5 V 

IRCKBr. cm") : 3 3 0 4, 1748, 169 6, 1653, 154 

1. 

NMR (CDC la , 6) : 0. 82-1. 0 1 (m, 9 H) , 1. 2 6 (m 
. 2 2 H) , 1 . 4 2 - 1. 7 5 (m. 5 H) , 1 . 8 6 (m, 1 H) . 2 . 1 
1 (s. 3H), 2. 3 7 (m. 1 H) , 3. 8 8 - 4. 2 0 (m, 5H), 4 
. 59 (m. 1H). 4. 98 (m, 1 H) . 6. 16 (d ( J = 4. 6Hz, 
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1H) . 6. 3 1 (d. J = 9. 7Hz, 1 H) . 

I»jH (2S, 3 S) -2-7-tr h + ->-3- ( (S) 

j\,7>j],fc—A,T ^ J - 4 - >f^/<l/iJA7 5 /) fh7th'D77> (t£-2 

©fb&4&#^ 17 6) 

NMR (CDC 1 s , $) : 0. 8 6 - 0. 9 7 (m, 9 H) , 1. 2 1-1 
. 4 1 (m, 3 OH). 1. 4 5 - 1. 8 9 (m, 3 H) , 2. 12 (s, 3H 
) , 2. 9 8 On, 2H) , 3. 8 5 On, 1 H) , 3. 9 8 On, 1 H) , 4 
. 1 5 On, 1H) , 4. 6 0. On. 1 H) , 4. 7 6 (d, J = 8. 6 Hz, 
1H), 6. 18 (d, J = 4. 6Hz, 1 H) . 6. 32 (d. J = 8. 6H 
z, 1 H) . 

i s mm i wmm\ 8 twmo^mz x e> . mmm 1 5 ~mm 2 
2<?>4t&m&m£Ltzo kit, zom&mzmto 

mmmi 5 o s> - 3- c cs) -4-/7^-2- h'jf->m->*^ 

#t 4 3) ©Mit 
Bftj& : 7 5- 7 6TI 

I R (K B r , cm" 1 ) : 3 3 0 2. 1 6 9 6, 1 6 4 9, 1 5 4 5. 

NMRCCDCls. 8) : 0. 8 9 - 1. 0 2 (m, 9 H) , 1. 15-1 
. 4 0 (m, 19H), 1. 4 5 - 1. 7 5 On, 5 H) , 1. 8 0 (m. 1H 
) . 2. 0 5 On, 1 H) , 2. 3 8 (m, 1 H) , 3. 8 6 (m, 1 H) , 3 
. 9 6 - 4. 2 5 (m, 4. 6 H) , 4. 3 5 On, 1 H) , 4. 4 8 (s, 0 
. 4H), 5. 27 (d, J = 2. 4Hz, 0. 6 H) , 5. 33 (d d. J = 
3. 8Hz, 3. 8Hz. 0. 4 H) , 5. 40 (d, J = 7. 8Hz, 1 H) 
, 6. 7 2 (d, J = 7. 8Hz, 1 H) . 

HM>J16 (2S, 3S) -2 -7-b 3 - ( (S) -4-/?Jl-2 
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- 2 a>ttmm i % 15 7 ) <D$$ik 

: 1 1 2 V 

IRCKBr. cm" 1 ) : 3 3 0 4, 1 7 4 8, 1 6 9 6, 1 6 5 5, 1 5 4 

1. 

NMR (CDC Is , 8) : 0. 8 8 (t, J = 6. 4 Hz, 3 H) , 0. 9 
1-0. 99 (m, 6H), 1. 15-1. 40 (m, 2 1 H) , 1. 43-1 
. 7 7 (m, 4H), 1. 8 7 (m, 1 H) , 2. 11 ( s> 3 H) , 2. 3 6 
(m, 1 H) , 3 . 9 5 (m, 1 H) , 4 . 0 1-4. 2 0 (m, 4 H) , 4 . 
58 (m, 1H), 5. 05 (d, J = 8. 3Hz, 1 H) , 6. 1 7 (d, J 
= 4. 6Hz, 1H), 6. 36 (d, J = 7. 9Hz, 1 H) . 

mmmi i os) - 3- ( cs) -4-/^^-2-0^^^^^-^ 

4 5) <D®M 

IRCKBr, cm") : 3 3 0 2, 1695, 1649. 1543. 
NMR (CDC 1$ , 8) : 0. 8 5 - 0. 9 6 (m, 9H) , 1. 25-1 
. 2 9 (m, 2 4H) , 1. 5 0 - 1. 8 9 (m, 6 H) , 2. 2 9 (m. 0. 
7H) , 2. 4 2 (m, 0. 3 H) , 3. 8 1- 4. 2 5 (m, 5 H) , 4. 2 
8-4. 41 (m, 1H), 5. 24 (s, 1 H) , 5. 26 (s, 0. 3 H) 
, 5. 32 (d, J = 4. 6Hz, 0. 7H), 6. 50 (s, 0. 3H), 6 
. 6 0 (d, J = 7. '8Hz, 0. 7H) . 



?'J18 (2S, 3 S) -2-7H?h*$/-3- ( (S) -4-/^-2 

m- 2 ©<k^#-^ 16 2) o>wk 

flt& : 1 1 4 ~ 1 1 5 V 

IRCKBr, cm-') :3 3 0 4, 1 6 9 3 , 1 6 5 5. 1 5 4 5. 
NMR (CDC Is . 8) : 0. 8 8 (m. 3 H) . 0. 9 1-0. 9 9 (m 
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, 6 11), 1. 2 3 - 1. 3 9 (m, 2 4 H) , 1. 5 1-1. 6 9 (m, 5H 
) , 1. 8 4 (m, 1 H) , 2. 1 0 (s, 3 H) , 2. 3 6 (m, 1 H) . 3 
. 9 2-4. 1 7 (m. 5H), 4. 5 8 (m, 1 H) , 4. 9 8 (m, 1 H) 
. 6. 16 (d, J = 4. 7Hz, 1H). 6. 31 (d, J = 8. 3 II z , 1 
H) . 



IPJ19 (3S) - 3- ( (S) -4-yf;l/-2-f h7fi/;l/7;W- 
)iTi ;'<i/>);iTi y) - 2 -x h?t K077 <M- i ©{b£4fc#^- 

5 4 ) o«Kg 

IRCKBr. cm" 1 ) : 3 3 4 6. 1 6 4 3, 1 5 3 3. 
NMR (CDCls, 8) : 0. 85-0. 90 (m. 3H), 0. 94-0 
. 9 8 (m, 6H), 1. 2 5 - 1. 3 9 (m, 2 2 H) , 1. 5 6-1. 8 3 
(m, 5H) , 2. 2 0 - 2. 3 8 (m, 1 H) ,. 2. 6 9-2. 8 1 (m, 1 
H) , 2. 9 8 - 3. 0 4 (m, 2H) , 3. 9 2 - 3. 9 8 (m, 1 H) , 4 
. 4 6 - 4. 5 8 (m, 2 H) , 5.0 4 - 5. 0 7 (m, 1 H) , 6. 85- 
6. 8 7 (m, 1 H) . 

(2 S, 3 S) - 2 -7-fe 3 - ( (S) - 4 2 

--r h7fy;^;l/t>-;b7i /'<U'J;t/7i /) fh7tKD77> (^-2 
©tt£«a#§- 17 1) ®$jJjg 
: 8 4 - 8 5 t: 
IRCKBr, cm"') :3 3 1 5, 1 6 5 1, 1 5 4 5. 
NMR (CDC Is, <5) : 0. 8 8 (m. 3 H) , 0. 9 4 - 0. 9 8 (m 
, 6H), 1. 23-1. 94 (m, 28 H), 2. 12 (s, 3H), 2. 3 

6 (m, 1H) , 2. 9 8 (m, 2 H) , 3 . 8 5 (m, 1 H) , 3 . 9 7 (m 
, 1H), 4. 1 5 (m. 1H), 4. 5 9 (m, 1 H) , 4. 7 4 (m, 1H 
). 6. 17 (d. J = 4. 5Hz, 1H). 6. 32 (d, J = 8. 5Hz, 
1H). 
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1 (3S) - 3- ( (S) - 4 - y f ^- 2-^>^f 

;i/7 i y ><i/ »; ;ut $ y ) - 2 -f- h -7 t Kd 7 7 j -n (M- 1 ®ft&4&OT 

5 5 ) £DS!ijg 

IRCKBr, cm" 1 ) : 3 3 4 8, 1 6 4 3, 1 5 4 1. 
NMR (C D G 1 3 , 6) : 0. 8 5 - 0. 9 0 (m, 3 H) , 0. 9 4-0 
. 9 8 (m, 6H) . 1. 2 5 - 1. 4 2 (m. 2 4 H) , 1. 5 8-1. 6 3 
(m, 2H) , 1. 7 2 - 1. 8 6 (m, 3 H) , 2. 3 0 - 2. 3 9 (m, 0 
. 8H), 2. 4 0 - 2. 5 8 (m, 0. 2 H) , 2. 9 4 - 3. 0 2 (m, 2 
H) , 3. 8 0 - 3. 9 4 (m, 2 H) , 4. 0 4 (m, 0. 2 H) , 4. 10 
-4. 17 (m, 0. 8H), 4. 32-4. 41 (m, 1 H) , 5. 00-5 
. 0 5 (m, 1H) , 5. 2 7 (m, 0. 2 H) , 5. 3 4 (m, 0. 8 H) , 
6. 22 (d. J = 7. 2Hz, 0. 2 H) , 6. 49 (d, J = 8. 1Hz, 
0. 8H) . 



2 (2S, 3 S) -2-T-trh*>>- 3- ( (S) -4-J?jV-2 
-0^fi/;l/x;i/*-;l/7; /><u«J;i/7$ J) f h7tKa77> C^-2 

oft&mmm 7 2) v>w& 

flfej&: 8 0-8 IV 

IRCKBr, cm -1 ) : 3 3 1 5, 1 6 5 1, 1 5 4 8. 

NMR (CDCh, <5) : 0. 8 8 (m, 3 H) . 0. 9 2 - 0. 9 8 (m 
, 6H), 1. 2 3 - 1. 4 8 (m, 2 6 H) , 1. 5 0 - 1. 9 8 (m, 5H 
), 2. 12 (s. 3H). 2. 97 (dd, J = 6. 9Hz, 3. 0Hz, 2 
H) , 3. 8 4 (m, 1 H) , 3. 9 6 (m, 1 H) , 4. 15 (m, 1 H) , 
4. 6 1 (m, 1 H) , 4. 6 9 (m, 1 H) , 6. 18 (d, J = 4. 5Hz 
, 1H) , 6. 3 0 (d, J = 9. 0Hz, 1H) . 



m-t>)W<<( 77 Yom^KM (J ou rna 1 of Biolo 
gical Chemistry, 259^ 32 1 1 9 8 4^) 15 
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0. 1 1 
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4 (No. 3 5) 


0. 1 6 
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6 (No. 4 4) 


0. 1 1 
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II 

1 4. R s *>< R s -C- (R 5 "ttCi ~Cio©7;l/*;l/g£**-) 
C<t£#$i:-r*ft#IIl 2IS«©ik^ *©t£ N ^©Sjiifa^Sfcli*©* 

15. (3S)-3-((S) - 2 -^>^f*y^;l/7 5 / 
©TKftl^lo 

16. (2S, 3 S) -2-7-tr K + i/-3- ( (S) -4-y^;l/-2-^ 
>$TilJ 4 )\>7 I J'<\/*))\,7\ /) fh7tKD77>, *©J& *-©&$ 

?n<ft4fctt*©7jcfn4fc 0 - 

17. (3 S) - 3 - ( (S) - 2 -'S**f , */>r;U7$ /- 4 -/*JW< 

uu;U7$y) -2--r h7t KD77/-;k *©t& *©*gfljsn48j*fcii* 
©TkMo 

18. (2S, 3S) -2-7*h + ->-3- ( (S) -2-Mff*;-f 
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19. (3 S) -3- ( (S) -2-^f*/^b7;;-4-yf;k< 
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2 0. (2S, 3S) - 2-T-b h + ->- 3- ( (S) - l-^-ftTii ) 4 
JU7i / - 4 - J3-JW<UV JUT i /) f h5t Kd7?a *©zg$ 

2 1. (3S) - 3- ( (S) - 4-yf-/U-2- H;T->;b**->*/U*.i 
^7; y/<l/U;UT$ y) - 2-fh7bF'D77/-;k -£©^ £©/Mfa 

22. (2S, 3 S) - 2 -T-t h + ->- 3 - ( (S) - 4 -^7^>U- 2 - h 

';x'>;U5t-+->*vi/*'^T^ y^^'U'j;i/7 ^ J) f F5h Kd77^ ^©^ 

2 3. (3S) - 3- ( (S) - 4 - yf /I/- 2 - f h7T->^*5/*M 
-*7;;/<l/'^7;/) - 2-f F7t KD7^y-;k *©*£> 

2 4. (2S, 3S) -2-7-t?h*i/-3- ( (S) -^-y-f/U^-f- 
h^TWl/tf+^^r.^T^'^^t^ J) f h7kFo77^ •£© 

2 5. (3S) - 3 - C (S) - 4 -y 2 -0^fWI/t+i/^;l/* 
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2 7. (3S) -3- ( (S) -4-^^-2 - f h 7 fi/Jl7,;U^-fir 
I ;'<U*)Jl7i J) -2-fF7tKo77y-;k ^©&4PP« 

28. (2S, 3S) -2-T-bh + ->-3- ( (S) -4-y^l/-2-x 
h7fy/l'^tol/7; ;/<l/'J;l/7; ;) fh7tFD77^ ^©^x * 

2 9. (3S) - 3- ( (S) -4-^f-;l/-2-^>^x->;l/X;l/*— ;PT 

•;/<i/'j^7;;) -2-fh7tKc77y-;k ^©m?d%* 
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30. (2S, 3S) -2-7-trf»*v/-3- ( (S) - 4 2 
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32. (2S, 3S) -2-7th*->-3 - ((S) -2^+tfi/A7 
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